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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy aucIUIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. BonommHa A.B. (Kadenpa odmeit ¢usnku, OTaeneHue hU3NKN),
Alexandr.Voloshin@kpfu.ru ; Apunun Butanuii Banepbseuu

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH pUMeHSITh 3HaHUsI (DYHIAMEHTAJIbHBIX Pa3/ielioB HayK O 3emJie, 0a30Bble 3HAHUS

eCTEeCTBEHHO-HAyYHOI'O Y MATEMATHUYECKOTO LIMKJIOB NP PEIICHUU CTaHJAPTHBIX
MpoheCCHOHANTBHBIX 33/1aY;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- (pusmUecKkrie OCHOBBI XMMUUYECKUX M OUOTOTMYECKHUX MPOLIECCOB;

- OCHOBHBIE KJIACCHYECKHE U COBPEMEHHbIE IKCIIEPUMEHTAIbHbIE PE3YJIbTAaThl B 00J1aCTH (PU3HKHY;
- METOJBI PElIeHHs MPOCTEHINIX 3a1a4 10 MEXaHHKe, MOJICKYJISIPHON (PU3UKE, STEKTPHUIECTBY U
OTTHKE;

- (puBMYecKre METO/IBI UCCIIEI0BAHKST OMOTOTMYECKUX SIBJICHUIA,

- MPUHLIUIIB pA0OTHI M YCTPOWCTBO COBPEMEHHBIX (PH3MUYECKUX ITPUOOPOB.

HoykeH ymeTh:

VMeTh: UCTIONTb30BaTh OA30BBIC TEOPETHUESCKIE 3HAHUS IS pellieHrsI POoeCCHOHABHBIX 33]1ay;
NPUMEHSATH Ha MTpaKTHKe 0a30Bble MPO(eCcCHOHAbHbIE HABBIKK; SKCILUTYyaTHPOBATh COBPEMEHHYIO
(pmsrueckyio ammapatypy v 000pyIOBaHHUE; TPUMEHSATH Ha MPAKTUKE OA30BHIC
o6miernpogeccruoHaNbHbIe 3HAHKS TEOPUH U METOIOB (PU3UYECKUX UCCIIEIOBAHMIT; TOHUMATD U1
UCIOJIb30BATh HA MPAKTUKE TEOPETUUECKUE OCHOBBI OPraHU3alUK U TUNIAHUPOBaHUSI (PU3UUECKUX
KCCIIe/I0OBAaHUI; IPHOOPETaTh HOBbIE 3HAHMUSI, MCIIOJIb3Ys1 COBPEMEHHbIe 00pa30BaTesbHbIC 1
HUH(pOpPMAIIMOHHbIE TEXHOJIOTUU

JloykeH BlaeTh:

Branets coBpeMeHHBIME MeTOIaMK 00paOOTKH, aHAIM3a M CHHTe3a (pu3ndecKoi nH(pOpMaIIn;
CIIOCOOHOCTBIO UCTIOJIB30BaTh B TIO3HABATEIHHON U MPO(ECCHOHATLHON JesTebHOCTH Oa30Bbie
3HAHUs B 00JIACTH MaTeMaTUKU U €CTECTBEHHBIX HayK; CIIOCOOHOCTBIO OOMBATHCSI HAMEUEHHOM 11e/n

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- UMETb TPaBUIIbHOE TIOHMMaHKe (PU3MKH KaK HayKH, TOCTPOCHHON Ha KCIIEPUMEHTE, B KOTOPOH OTHOCUTENILHO HEOOJIBIIIOE
YUCIIO OOMIMX (PU3MUYECKUX 3aKOHOB ONMCHIBAET MHOT00Opa3ye MPUPOIHbIX SBJICHUH,

- IPUMCHATb O6IHI/IG 3aKOHBbI CI)I/ISI/IKI/I JJIs1 peIIeHN A HpOCT@fIIHI/IX BOIIPOCOB 1 3a/1a41 MEXAaHUKU, MOJI@KyJIHpHOfI (1)I/IBI/IKI/I
IJICKTPOCTATUKU, JICKTPOAUHAMUKU, MATHATHBIX HBHGHHﬁ, HCHCﬁ MNOCTOSAAHHOI'O M NEPEMEHHOIO TOKaA, BOJIHOBOH U
KBAaHTOBOM ONTHKHU U HA MEKANCIHUIUIMHAPHBIX I'PpaHALAX,

- I1OJIb30BAaThbCAA OCHOBHBIMU (1)1/131/1qec1<141v11/1 npu6opaMM, CTaBUTb U pE€UIaTb HpOCTCﬁLLIPIe IKCIICPUMEHTAJIbHBIC 3a/1a4H,
O6pa6aTblBaTb, AHAJIM3UPOBATh U OUEHUBATH ITOJTyYE€HHBIE PE3YJIbTATHI,

- CTPOUTHb MAaTEMATUYECKUE MOJEIN HpOCTCﬁmHX q)I/ISI/I‘ICCKI/IX SIBJIEHUI U UCITOJIb30BAaTh JUIS UBYYCHUS 9TUX MO}IeJICfI
,HOCTyHHbIﬁ eMy MaTeMaTUYECKUI armapar,

- UCTIOJIb30BATh P paboTe CPaBOYHYIO U YUEOHYIO JIUTEPATYPY, HAXOAUTH APYrre HEOOXOUMbIE HCTOYHUKU HH(DOPMAIIH
U paboTaTh C HUMH,

2. Mecto gucnummHabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuumuimHa (MoayJib) BKJoueHa B pasaen "b1.0.07 ducuumiuael (Moaysu)" OCHOBHOM Mpo(hecCHOHAIbHON
ob6pazoBaresnbHOl nporpammsl 05.03.01 "T'eonorus (I'eonorus 1 ocBOEHNE MeCTOPOXIEHUI He(DTH M ra3a)” U OTHOCHUTCS K
ooOs3areapHoi yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax.

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET § 3a4eTHbIX (ble) enrHuI(bl) Ha 288 yaca(oB).

KonraktHast paboTa - 36 yaca(oB), B TOM umclie JeKkuun - 14 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTopHbie
padoTsI - 22 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoTs! - ) Jaca(oB).

CamocrostenbHas padota - 234 yaca(oB).

KouTposns (3auér / ax3amen) - 18 vaca(oB).

Popma MpoMeRyTOYHOTO KOHTPOJISI JUCLUILIMHBL: OTCYTCTBYET B 1 cemecTpe; 9K3aMeH BO 2 CEMECTpe; OTCYTCTBYET B 3
ceMecTpe; 9K3aMeH B 4 cemecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€CKHX YaCOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThI 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yacbl KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B Yacax) cTod-
N Paznennl qucuuniuab / Ce- lexuun, lexnun(lIpaxTu-[lIpakTu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
L. Tewma 1. Pusuka kak Hayka. Knaccuueckas 1 2 0 0 0 1 0 16
MeXaHUKa
2 Tema 2. Kunemarnka MaTepuasbHON TOUKH. 1 | 0 0 0 1 0 6
3 Tema 3. lnHamMIIKa MaTepHaIbHON TOUKH. 1 1 0 0 0 2 0 6
Tema 4. HennepiiyanbHble CUCTEMBI OTCYETA.
4. 2 1 0 0 0 0 0 8
5 Tema 5. 3aKOHBI COXpaHEHHS B MEXaHHKE. > 1 0 0 0 0 0 ]
6. Tema 6. ItHamMuKa aOCOJIOTHO TBEPIOTO TeJIa. 2 0 0 0 0 1 0 ]
7. |Tema 7. I'mppoaspomexaHuKa. 2 0 0 0 0 1 0 10
8. |Tema 8. l'apmMoHMYecKMe KOIeOaHMUS. 2 0 0 0 0 1 0 10
9. [Tema 9. BonHOBBIE TPOLIECCHI. 2 0 0 0 0 1 0 8
10. Tema 10. MoJsekynsspHO-KMHETHUYECKasl TeOpUs 2 0 0 0 0 0 0 ]
BeILECTBA.
1. Tema 11. [lepBoe Hauano TEPMOAMHAMUKH. 2 0 0 0 0 0 0 7
12. Tema 12. CtaTUCTUYECKUI METO B MOJIEKYJISI PHOI 2 0 0 0 0 0 0 10
usuke.
13. Tema 13. Bropoe Hauao TepMOAVHAMUKH. 2 0 0 0 0 0 0 ]
14.|Tema 14. PeanbHble Ta3bl U KUAKOCTH. 2 0 0 0 0 0 8
1. Tema 15. DnekTpocTaTHUeCcKOe MOJIE B BaKyyMe U 3 2 0 0 0 2 0 10
BEILIECTBE.
l6. Tema 16. [TocTOSAHHBIN MEKTPUIECKHUI TOK. 3 2 0 0 0 2 0 8
17. Tema 17. MarauTHoOe 1oJie B BaKyymMe U BeIleCTBeE. 3 2 0 0 0 2 0 ]
18. Tema 18. DiekTpoMarHuTHbIE KOJICOAHUS U BOJIHBL. 3 2 0 0 0 4 0 10
19.|Tema 19. BosHOBBIE CBOICTBA CBETA. 4 0 0 0 0 1 0 13
20. Tema 20. B3auMoaeCTBHE CBETA C BEIIECTBOM. 4 0 0 0 0 1 0 13
DAEKTPOHHBH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
21.[Tema 21. Boposckas Teopus aToma. 4 0 0 0 0 1 0 13
2. Tema 22. KBaHTOBO-MeXaHMUECKas TEOPUS aTOMa. 4 0 0 0 0 1 0 13
23. EeMa 23. DyieMeHTHI SAepHON (PU3UKH. 4 0 0 0 0 0 0 25
aIMOAKTUBHOCTb.
Toro 14 0 0 0 22 0 234

4.2 Cogep:xkanne QUCHUATLITHHBI (MO TyJIs1)
Tema 1. Pu3uka kak Hayka. Kilaccuueckasi MexaHuka

Knaccnueckast MexaHMKa Wid MIPOCTO MEXaHUKaA - pasaci CI)I/ISI/IKI/I, B KOTOPOM OIIMCbIBACTCSA HanOoJee npocras (’popMa
ABUKEHUA MATEPUN: MEXAHUYCCKOE IBUKCHUE, COCTOANIICE N3 UBMEHCHUS B3aUMHOI'O PACIIOJIOKEHUA TEJ UJIN UX yacTel B
MPOCTPAHCTBE U BO BPEMECHMU.

Kiacciueckas (HpioTOHOBCKAsT) MEeXaHMKa - pa3fie]l MEXaHUKH, B KOTOPOH M3ydaeTcs IBMKEHUE Tell, POUCXOsIIee pr
CKOPOCTSIX MHOTO MEHBIIIUX T10 CPABHEHUIO CO CKOPOCTBIO PACIIPOCTPAHEHHUS CBETA B ITyCTOTE.

PengaruBucrckass MexaHuKa - pa3acii MEXaHUuKU, B KOTOpOﬁ N3Yy4acTCAd ABUKCHUE TCJI, IPOUCXOAIICE IIPU CKOPOCTAX,
CpaBHUMBIX CO CKOPOCTBIO CBETA.

KBanToBas wim BoJIHOBasi MeXaHHKa Mpe€aHa3sHa4YeHa Ij1d U3YYE€HUA IBUKEHUA MUKPOYACTULL, TO €CTh YaCTHUILL, MAaCChl ITOKOA
KOTOPBIX CPpaBHUMBI UJIM MEHBIIIE MACChI ITOKOSI aTOMOB.

CrarucTryeckasi MEXaHHKa - MEXaHUKa, B KOTOPOW ONMCHIBAETCS JBUKEHNE TOXAECTBEHHBIX YacTHIl CPECTBAMK TEOPHU
BEPOATHOCTEN.

Tpu CocraBnsie Yactu Knaccuueckoit MexaHuku:
CraryKa NOoCBsIIIeHa N3YYEHHI0 COCTOSTHUSI MEXaHMUYECKOW CUCTEMBI B TIOKOE U YCJIOBHI €€ paBHOBECHSI.

KuHemaruka nocBsiieHa n3y4eHHIo ABMKSHUS Tell 0e3 BbIICHEHU s IPUUYKH, KOTOPbIE 3TO BMKEHHE BHI3BIBAIOT, T.€. 03 yuera
CHJI, IEWCTBYIONIVX HA TeJIA ¥ MEKIy TeJIaMHU.

HI/IHaMI/IKa NOCBANIECHA U3YUYCHUIO IBUKECHUSA TEJI C YYETOM CUJI, KOTOPBIC HCﬁCTByIOT Ha T€Jla U MEXKy TE€JIaMU, T.C. B
COBOKYITHOCTHU C IPpUYHNHAMU, KOTOPLIE 9TO ABUKEHUE BbI3bIBAIOT.

Tema 2. Kunemarnka MaTepuajJbHOI TOUYKH.

Kunemdruka Toukm - pas3aesl KHHEMATHKU, H3y‘lalOH.[HI>i MATEMATUYECKOC OINMMCAHNE ABUKCHUSA MATEPUAIIbHBIX TOYCK.
OCHOBHOM 3a/:[alle1?1 KUHEMATUKU ABJIACTCA OITMCAHWE NBUKEHHUA IIPU ITOMOIIU MATEMATUYCCKOI'O allliapara 0€e3 BBIAICHEHHUS
NPUYMH, BbI3bIBAIOIINX 9TO ABUKCHUEC.

Tak kak Bcskoe ABUKEHUE - TIOHATUE OTHOCUTEJIIbLHOE 1 UMCIOLIEE COACPKAHUE TOJILKO P YKA3aHUU, OTHOCUTEJIbHO KaKHUX
HUMCHHO TEJI IEpEMEIIACTCSA paCCManHBa@MHﬁ 06’LCKT, TO IBUXKCHHE J1000ro 00beKTa B KHHEMATHKE H3y4aloT 110 OTHOLICHUIO
K HeKOTOpOfI CUCTEME OTCUETA, BKIIIO‘IE[IOHICﬁZ

TeJI0 OTCYeTa;
CHCTEMY U3MEPEHHUS MOJIOKEHU TeJla B IPOCTPAHCTBE (CUCTEMY KOOPIMHAT);
pubop 1A U3MEPEHUs1 BpEMEHH (Yachl).

[MosoxeHre TOUKM ornpeaesieTcss HabopoM 0OOOIIEHHBIX KOOP/IMHAT - YHOPSIIOYEHHBIM HA0OPOM YMCIIOBBIX BEJIMUKH,
THIOJIHOCTBIO OIMCHIBAIOLINX IOJIOXKEHHUE Tella. B caMoM 1mpocToM citydae 3To KOOpPAUHATHI TOUKH (pauyc-BeKTOpa) B
BBIOpaHHOM cucTeMe KoopauHat. Hanbonee HaryisaHOe NpeACTaBIeHNe O paguyc-BeKTOpPE MOXKHO MOJIYYUTh B €BKIMIOBOM
CHCTeMe KOOPJHMHAT, TIOCKOJIbKY 0a3uc B Hell siBJsieTcsl (PMKCHPOBAHHBIM M OOIIMM Vsl JIIOOOTO MOJIOKEHNUS Tea.
MatepuasnpHas TOUKa - TeJI0, pa3MepaMy KOTOPOTO M0 CPABHEHHIO C XapaKTEPHBIMU PACCTOSIHUAMY AAHHOM 3aJa4i MOXHO
npenedpedsb. Tak 3eminio MoxHO cuntaTh MarepuaibHoit Toukoii (M. T.) npu usyuenun e€ nBrxenusi BOKpyr CoJiHIa, MmyJIio
MOXHO cunTath M. T. 11pu e€ ABMKEHUHU B MOJIE TSHKECTH 3eMIIM, HO HeJIb3sl CUMTATh TAKOBOU IIPH yueTe e€ BpallaTeIbHOrO
JBVDKEHHS B CTBOJIE BUHTOBKH. [Ipy mocTynarteabHOM IBHKEHUHM B psie cilydaeB pu nomou nmouatus M. T. MoxHO
OIMCHIBATH ¥ U3MEHEHUE I0JIOKeHHUs1 Oosiee KPyIHbIX 00beKTOB. Tak, HanpuMmep, TeII0BO3, MPOXOIAIMI paccTosiHue 1 MeTp,
MosxeT cuutatbest M. T., TOCKOJIBKY €ro OpHUeHTaLksl OTHOCUTENBHO CUCTEMbl KOOPIMHAT B IIPOLecce ABMKEHHUS SABJIAETCS
(bUKCHPOBAHHOM U HE BIUAET Ha IIOCTAHOBKY U XO[, PeLeHHs 3aJauH.

Panyc-BeKTOp - BEKTOp, ONpeAeIAIOIHi MONOKEeHNe MaTepHAIbHOI TOUKH B ITPOCTPAHCTBE: ['eoMeTpryeckn n300paxkaercs
BEKTOPOM, [TPOBEICHHBIM U3 Hayajla KOOPJAMHAT K MaTepUaibHON TOUKe. 3aBUCHMOCTb painyc-BeKTOpa (MM ero KOOpJUHaT)
OT BPEMEHHU Ha3bIBAETCS 3aKOHOM JBKEHUS.

SAEKTPOHHBH
Crpanuna 5 u3 16. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IIporpamma auctmruiuas "®dusuka"; 05.03.01 "T'eonorus”.

Tpaekropus - ['oporpad paauyc-BeKTopa, TO €CTb - BooOpakaeMasi JIMHUsA, ONIChIBaeMasi KOHIIOM paJuyc-BeKTOpa B IIpoLiecce
JBWKeHUs. VIHBIMU CIIOBaMHM, TPAEKTOPHS - 3TO JIMHUS BJIOJIb KOTOPOH IBUKETCS] MaTepralibHasi Touka. [1pr 3ToM 3aK0H
JBIKEHHs BHICTYIIAeT KaK ypaBHEHHE, 3aalolee TPAeKTOPHIO MapaMeTpudecky. JUIMHy yJacTKa TpaeKTOPHU MEX/Ly
HavaJIbHBIM ¥ KOHEYHBIM MOMEHTAMH BPEMEHH YacTO Ha3bIBAIOT IMPOMEHHBIM PacCTOSTHUEM, IJIMHOM MyTH WX BYJBIApHO -
MyTEM 1 0603Haval0T OyKBOH S. IIpH TAKOM OIMMCaHWM ABMKEHUS S BBICTYIAET B Ka4eCTBe 000OIIEHHON KOOPIMHATHI, a
3aKOHBI JIBMKEHHSI B 9TOM ClTy4ae 3aIchiBaeTcs B Bujie S = S(t) M aHAJIOTMYHBI COOTBETCTBYIOIIMM 3aKOHAM JIJIs1 KOOPJHMHAT.

Onucanue ABUIKEHUA IIPU IIOMOUIH IMOHATUA TPACKTOPUHA - OJUH U3 KIIIOYEBBIX MOMEHTOB KJIAaCCUYECKOM MeXaHUKHU . B
KBaHTOBOM MeXaHHUKE JBUXCHUA HOCUT 6CCTpaCKTOpHLIﬁ XapaKTep, a 3BHAYUT CaMO MOHATUE TPACKTOPUA TEPACT CMBICII.

Tema 3. /IunamMuka MaTepuajJbHON TOYKH.

JBroKeHre MaTepuaibHOM TOUYKHU B MHEPIMAIbHOM cucTeMe oTcueTa. Cusibl B ipupojie. Cuiibl TpeHUs. 3aKOH BCEMUPHOTO
TsroteHusi. IHepTHas 1 rpaBuTanimonHas Macca. 3akoH Kysona. 3akonsl Kemiepa. Kocmuueckue ckopoctu. Ynpyrue
cBoiicTBa Tej1. Buapl nedopmanmii. 3akon I'yka. DHeprus ynpyroit nepopmanmu. uarpamma pacTspkeHUsI.

Tema 4. HEI/lHepIII/IaJILHble CHCTEMBI OTCUETA.

HeuneprudnpHas cuctéma OTCUETA - CUCTEMa OTCUETA, ABMKYIIASCS C YCKOPEHUEM WM TTOBOPAYMBAIOIIASICS] OTHOCUTEIBHO
UHepIMaIbHON. BTopoii 3akoH Hhl0TOHA Takske He BHITOJHSIETCS] B HEMHEPLIUATBHBIX CHCTeMax OTcuéra. [{J1st Toro 4roost
ypaBHEHUE IBMKEHUS MaTepUaIbHON TOUKY B HEMHEPIUABHON CUCTeMe OTCUYETa 1O (pOpMe COBNAAAIO0 C YpaBHEHHUEM BTOPOTO
3akoHa HbI0TOHA, TOMOTHUTEIIHHO K "OOBIYHBIM" CHJIAM, JICHCTBYIOIIMM B MHEPIMATBHBIX CUCTEMAaX, BBOJIAT CUJIbI MHEPIIUH.

3akoHbl HpI0TOHA BBIMOJIHAIOTCS TOJBKO B MHEPLIMAJIBHBIX CUCTEMax OoTcuéTa. TeM He MeHee, IBIKEHUE Tell B
HEMHEePLHAJIbHBIX CUCTEMaX OTCYETA MOKHO ONHUCHIBATH TEMHU K€ YPAaBHEHUSAMH JBIKEHUS, UTO U B MHEPLIMAJIBHBIX, €CIU
Hapsi/ly C CWIaMH, OOYCJIOBJIEHHBIMU BO3/ICHICTBHEM TeJI APYT HA APYra, YUUTHIBATH CHJIbI MHEPIH.

Knaccnueckas mexaHnka NOCTYJIMPYET CICAYIOIIWE ABA ITPUHIMIIA:

BpemMA a6COIIIOTHO, TO €CTb IPOMEKYTKN BPEMEHU MEKIY JIIOOBIMH ABYMS COOBITHAMH OJMHAKOBBI BO BCEX ITPOU3BOJILHO
ABUKYHINXCS CUCTEMAX OTC‘IéTa;

IMPOCTPAHCTBO a6COHlOTHO, TO €CTb PAaCCTOAHUE MEXKAY ABYMA JIIOOBIMU MaTE€pUAJIbHBIMHU TOYKaMH OJUHAKOBO BO BCEX
IPOMU3BOJIbHO ABUXKXYIINUXCA CUCTEMAX OTCYETA.

Shy’i JABa MPUHIIAIIA ITO3BOJIAIOT 3aAlIUCIBATh YPABHCHUE ABUKCHUS MaTCpHaHLHOﬁ TOYKH OTHOCHUTEJILHO JII000M
HCI/IH@pHHEUILHOfI CUCTEMBI OTC‘IéTa, B KOTOpOﬁ HE BBIIIOJIHACTCA HCpBbeI 3akoH HeioToHa.

VpaBHeHHE JBUKEHUS MATEPUATbHOM TOUKU B HEMHEPIUATIBLHOM CHCTEME OTCUETA MOXKET ObITh MIPEJICTABICHO B Bujie[3]:

{\displaystyle m{\vec {a}}_{r}={\vec {F}}-m{\vec {a}}_{e}-m{\vec {a}}_{k}} m{\vec {a}}_{r}={\vec {F}}-m{\vec
{a}}_{{e}}-m{\vec {a}}_{{k}},

WIN B Pa3BEPHYTOM BUJE:

{\displaystyle m{\vec {a}}_{r}={\vec {F}}+2m\left[{\vec {v}}_{r}\times {\vec {\omega }}\right]-m{\frac {d{\vec
{v_{0}}}}{dt}}+m\omega {2} {\vec {r}}_{\perp }-m\left[{\frac {d{\vec {\omega }}}{dt} }\times {\vec {r}}\right]} m{\vec
{a}}_{r}={\vec {F}}+2m\left[{\vec {v}}_{r}\times {\vec {\omega } }\right]-m{\frac {d{\vec {v_{0}}}}{dt}}+m\omega
M23{\vec {r}}_{{\perp }}-m\left[{\frac {d{\vec {\omega }}}{dt}}\times {\vec {r}}\right],

rae {\displaystyle \ m} \ m - macca tena, {\displaystyle \ {\vec {a}}_{r}} \ {\vec {a}}_{r}, {\displaystyle {\vec {v}}_{r}}
{\vec {v}}_{r} - yckopeHnue u ckopocTb Tejia OTHOCUTEJIbHO HEMHEPLMAILHOU cucTeMbl OTcu€Ta, {\displaystyle \ {\vec {F}}}\
{\vec {F}} - cymma Bcex BHeIIHUX CWJI, JeicTByIomuX Ha Teno, {\displaystyle \ {\vec {a}}_{e}} \ {\vec {a}}_{e} -
nepeHocHoe yckopenue Tena, {\displaystyle \ {\vec {a}}_{k}} \ {\vec {a}}_{k} - kopuonucoBo yckopenue tena, {\displaystyle
\omega } \omega - yriioBasi CKOpOCTb BPaIIaTeJIbHOTO IBUKEHHS] HEMHEPIUATBHOW CHCTEMBI OTCYETa BOKPYT MTHOBEHHOM OCH,
npoxopsiien yepe3 Hauano koopauHar, {\displaystyle {\vec {v_{0}}}} {\vec {v_{0}}} - ckopocTb nBUKeHuUs1 Haua1a
KOOP/IMHAT HEWHEPIUAIBHOMN CUCTEMBI OTCUETA OTHOCUTEIIFHO KAKOH-TNO0 HHEPIMATIEHON CUCTEMBI OTCUETA.

10 YpaBHEHUE MOKET OBITh 3aIICAHO B HpHBLI'—IHOﬁ (bopMe BTOPOTr'0O 3aKOHa HbIOTOHa, €CJIM BBECTU CUJIbI UHEPLIHU:

{\displaystyle {\vec {F}}_{e}=-m{\vec {a}}_{e}} {\vec {F}}_{e}=-m{\vec {a}}_{e} - nepenocnas cuna unepumn
{\displaystyle {\vec {F}}_{k}=-m{\vec {a}}_{k}} {\vec {F}}_{k}=-m{\vec {a}}_{k} - cuma Kopunomnuca

B HEMHEPIHAJIbHBIX CUCTEMAX OTCUETA BOZHUKAIOT CUJIbI MHEPIIU. IlosBaeHne 3TUX CUJT IBJISIETCS IMPU3HAKOM
HEMHEPUHAJIBHOCTH CUCTEMBI OTCUETA.

Tema 5. 3ak0oHbI COXpaHeHHsI B MeXaHHKe.

3aKOHBI COXpaHéHI/IH - q)yHZlaMeHTa.III)HbIC (I)I/BI/I‘{CCKI/IC 3aKOHBI, COTJIACHO KOTOPBIM ITPpU OHpC)leJ'IéHHI)IX YCJIOBUAX HEKOTOPLIE
N3MEPUMBIC (bI/I3I/I‘{CCKI/Ie BEJIMYUHLI, XapaKTCPU3YIOIINE 3aMKHYTYIO q)PBPI‘lCCKyIO CUCTEMY, HE UBMEHAIOTCA C TCYCHUEM
BPEMCHU. SBnsioTcs HanboJjee O6U.[I/IMI/I 3aKOHAMU B JTO00I cpmnqecmﬁ TEOpUH. Nmerot 6obliioe 9BPUCTUYECKOEC 3HAYCHUE.

HexkoTopsle U3 3aKOHOB COXPAHEHU I BBIIOJIHSIOTCS BCETAA U MPH BCEX YCIIOBHSX (HalpPUMeEp, 3aKOHbI COXPaHEH!U sl SHEPTUH,
WMITYJIbCa, MOMEHTA UMITYJIbCa, IEKTPUUECKOTO 3apsiia), W, BO BCAKOM Cllydyae, HUKOTJa He HaOJI0JaIiCh POLIECCH,
MIPOTHBOPEYAIME STUM 3aKOHaM. [Ipyrre 3aKOHbI SBJISIOTCS JIMIIb MTPUOIVKEHHBIMH 1 BBITOJHSIOIIMMUCS TIPY OTIPEACIEHHBIX
YCJIOBUSIX (HalpuMep, 3aKOH COXPaHeHUsI YETHOCTH BBIIOJIHSAETCS IJ1s1 CHIIBHOTO U 3JIEKTPOMAarHUTHOTO B3aUMOJIEHCTBU S, HO
HapylaeTcst B caboM B3aUMOJICHCTBHH).
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3aKOH COXpaHEeHUs SHEPTUU

3aKOH COXpaHEHHs UMITYJIbCa

3aKOH COXpaHEHMs] MOMEHTA UMITYJIbCa
3aKOH COXpaHEHMs MaCCHI

3aKOH COXpaHEeHHUsI JEKTPUUECKOro 3apsiaa
3aKOH COXpaHEHH JIENTOHHOTO YKCiIa
3aKkoH coxpaHeHHUs1 OAPUOHHOTO YKCIa
3aKOH COXpaHEHUs YETHOCTU

3aKoHBI COXpaHEHUA CBA3aHbI C CUMMETPHUAMU Cl)I/ISI/I‘{eCKI/IX CUCTEM (TeopeMa HeTep) TaK, 3dKOHbI COXpaHEHH A SHEPI'UH,
HMITYJIbCa U MOMEHTA UMITYJIbCa ABJAITCA CICACTBUAMU NPOCTPAHCTBEHHO-BPEMEHHBIX CI/IMMeTpI/Iﬁ (COOTBeTCTBCHHOI
OJHOPOJAHOCTH BPEMEHU, OTHOPOAHOCTU U U30TPOIHOCTU HpOCTpaHCTBa). HpI/I 9TOM NEPECUYUCIICHHLIE CBOMCTBa IMPOCTPAHCTBA U
BPEMCHU B AHAJIUTUYECKON MEXaHUKE MPUHATO MMOHUMAaThb KaK MHBAPUAHTHOCTD JlarpaH)KWaHa OTHOCUTEJIbHO U3MEHCHU A
HavaJjla OTCY€Ta BpEMEHH, IIEPEHOCA HaYa/la KOOPAWMHAT CUCTEMbI U BpalllCHUA eé KOOPAWHATHBIX ocei.

Tema 6. /InHaMuKa a0 COJIOTHO TBEPIOro TeJa.

A6comdTHO TBEPIOE TENO - BTOPOI OMOPHBII 00BEKT MEXaHUKH HapsIy C MaTepUaIbHOW TOYKON. MexaHuka abcoIoTHO
TBEPIOrO TeJjla MOJTHOCTHIO CBOANMMA K MEXaHUKE MAaTePUAJIbHBIX TOUEK (C HalOXKEHHBIMU CBA3SIMH), HO UMeeT COOCTBEHHOE
cofepaHue (MOJe3Hble TIOHATUSA U COOTHOLICHUS, KOTOPBIe MOTYT ObITh C(hOPMYJIMPOBAHBI B paMKax MoJes U aOCOIIOTHO
TBEPJIOTO TeJIa), NpecTaBJsiollee OOJIbIION TEOPETUIECKHI U IIPAKTUYECKUI UHTEPEC.

CyHIGCTByeT HECKOJIBKO OHpCHCIICHI/IfI a0COJIIOTHO TBép)IOFO TEIa:

AGCOMIOTHO TBEP/IOE TEJIO - MOJIEJIBHOE MOHATHE KJIACCUYECKON MEXaHUKH, 0003HAYAIOIIEe COBOKYTHOCTh TOUEK, PACCTOSHHUS
MeKIY TEKYIIMH MOJIOKEHISAMH KOTOPBIX He U3MEHSIIOTCSI, KaKUM OBl BO3JEUCTBUSIM JaHHOE TEJIO B TIPOIlecce NBIDKCHUS HA
noaBepranocs| 1] (mosaromy abcomOTHO TBEPIOE TENIO He U3MEHSIET CBOIO (DOPMY U COXPaHSET HEM3MEHHBIM pacrpe/esieHre
Macc).

AOGCOIOTHO TBEPAOE TEJIO - MEXaHWYeCKasl CHCTeMa, 00J1aiaiolIast TOJIbKO MOCTYIAaTeIbHBIMU U BpaIllaTeIbHBIMU CTETICHAMH
cBobopL. "TBEPHOCTL" 03HAYAET, YTO TEJIO HE MOXET ObITh Je(pOPMUPOBAHO, TO €CTh TEy HeJb3sl IepeaaTh HUKAKOW Pyrou
9HEPIrUM, KPOME KMHETUYECKOH SHEPruM IOCTYNATEIbHOTO WM BPAILATEIbHOTO JBHKEHHUS.

AOGCOMOTHO TBép)IOC TEJIO. ,HaHHOC NOHATUE MPEACTABIACT MATEMATUYCCKYIO MOJIEJIb TBépﬂOFO TEJ1a.

Takum 06pa3zom, Tekyias KoH(pUrypaius abCOMOTHO TBEPAOTO TeJia MOJTHOCTBIO ONPEAESETCs, HAIIPUMeEp, MOJIOKEHUEM
JKECTKO CBSI3aHHOH C HUM [IeKapTOBOM CHCTEMBI KOOPAMHAT (YacTo e€ Havyalo KOOPIUHAT JeJIal0T COBMAJAIOIIUM C [IEHTPOM
Macc Tesia).

B tpéxmepHOM npocTpaHCTBE CBOOOAHOE aOCOTIOTHO TBEP/IOE TEJIO (T. €. TBEPJOE TeJI0, Ha KOTOPOE He HAJIOKEHbI BHEIIHIE
CBSI3M) B OOILIEM ClTydae UMeeT 6 cTereHeil CBOOOIbI: TP MOCTYIATeNIbHBIX U TPY BpalaTebHbIX. McKimoueHne cocrapiser
JIBYyXaTOMHasl MOJIEKYJIA MM - HA SI3bIKE KJIACCUYECKON MEXaHUKH - TBEP/IBIA CTEpKeHb HYJIEBOH TOJNIIIMHBIL; TaKas CHCTeMa
MMEeT TOJIBKO JIB€ BPAIATEIbHBIX CTETIEHN CBOOOIBL.

Crporo roBopst, a0COJIOTHO TBEP/IBIX TEJl B IPUPOJIE HE CYIIECTBYET, OJHAKO B OYE€Hb MHOTUX CJIydasix, Korja aedopmarius
TeJia Majia ¥ ei0 MOKHO MpeHeOpeyb, PeaibHOE TEJI0 MOXKET (IPUOMKEHHO) PACCMATPUBATHCS Kak aGCOTIOTHO TBEPJIOE TEJIO
6e3 ymepba TS peleHus 3a/1auH.

B pamkax pesITHBUCTCKON MEXaHUKH MOHATHE aOCOMIOTHO TBEPIOTO Tejla BHYTPEHHE POTHUBOPEUYMBO, UTO MMOKA3bIBAET, B
YaCTHOCTH, Napaaokc Dpendecra. Ipyrumu cioBaMu, Moesb aOCOMIOTHO TBEPAOTO TeNla He IPUMEHHUMA K CIIyYalo OBICTPhIX
JBKEHUH (COMOCTABMMBIX IO CKOPOCTH CO CKOPOCTBIO CBETA), & TAKKE K CIIyYal0 OYEHb CUIIbHBIX IPABUTALIMOHHBIX MOJIEH

Tema 7. I'uapoaspomMexaHuka.

JBrXeHNe KUAKOCTel U ra3oB. Aspo-ruapo-cratika. 3akonsl [Tackansa u Apxumena. [IBuxkeHne MaeaabHON KUIKOCTH.
dopmyna Toppuuenmu. Ypasaenne bephymm. [laBnenue B notoke. Y paBHeHHe Hepa3peiBHOCTH. OOTekanue Tenl. [logbemHas
cwia. Teuenue BsA3ko# xkujakoctu. Cusia BHyTpeHHero Tpenusi. Yucino Pelinonbaca. ®opmyna I[lyazeitnsa. Cuisl, 1efcTByONIME
Ha TeJso B notoke. ®opmyina Crokca.

Tema 8. 'apMonnyeckue KoJedanms.

T"apmoHHnueckue KojieOaHus - KOJIeOaHus1, PU KOTOPBIX (pU3MYecKast BeIMIMHA U3MEHSIETCs C TEUeHUEM BPEMEHH 10
rapMOHMYECKOMY (CHMHYCOMAAIbHOMY, KOCUHYCOUIAIbHOMY) 3aKOHY.

DBOJTIONKS BO BPEMEHHU TepeMellIeH ], CKOPOCTH U YCKOPEHUS IPH TAPMOHUIECKOM JBHKESHUH

CB060,Z[HLIC KoJeOaHns COBCPHIAIOTCSA TTOA ,IleflCTBI/IGM BHYTPEHHHMX CUJI CUCTEMBI IIOCJIE TOI'O, KaK CUCTEMa ObL1a BBIB€/ICHA U3
TOJIOKCHU S PaBHOBECHA. YT0OHI CBO6OHHBIC KoJie0aHus ObLIH TapMOHUYECKUMU, H€O6XO,£[I/IMO, YTOOHI KOJIebaTeIbHas CHCTEMA
Obl1a JIMHEMHON (OHI/ICBIBEUIaCB JIMHEAHBIMU YpaBHEHHUAMUA ,I[BI/DKCHI/IH), U B HeW OTCYTCTBOBAJIA JUCCUTIALIUS DHEPIUA (HpI/I
HCHyHCBOfI JUCCHUITIALIMA, B CUCTEME ITOCJIC B036y)K,I[eHI/IH MMPOUCXOIAT 3aTyXaloIune KOH€6aHI/I${).

SAEKTPOHHBH
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BriHy)IeHHBIE KOsIeOaHuUs COBEPIIAIOTCS T10]1 BO3/IEHCTBUEM BHEIIHEH IEPUOANYECKON CHITbl. UTOOBI BHIHYKIEHHBIE
KosieGaHus1 ObUTM TAPMOHMYECKUMHU, JOCTATOYHO, YTOOBI KoJiebaTesbHasi ciucTeMa Oblla IMHEHHO (ONnMchiBasIach IMHEHHBIMU
YPaBHEHUSIMH JIBUKEHM ),  BHEIIHSS cuila (BO3JEHCTBIE) MEHSIIACh CO BpEMEHEM Kak rapMOHMUYECKoe KojiebaHue (TO eCThb,
YTOOBI 3aBICUMOCTb OT BPEMEHH 3TOW CUIIBI TOKE, B CBOIO OUYepeb, Obljla CHHycouIalIbHOM). ['apMoHnUeckre KonebaHus
BBIJIEJISIIOTCS U3 BCEX OCTAJIbHBIX BU/IOB KOJIEOAHUH 10 CJIEAYIOIMM ITPUINHAM:

Ouensb yacTo[6] Masble KonebaHus1, Kak CBOOOJHBIE, TaK M BBIHYKJEHHbIE, KOTOPbIE POUCXOAST B peaIbHBIX CUCTEMAaX, MOXKHO
CUUTaTh UMEIOIMMU (POPMY FrApPMOHMUYECKUX KOJIeOaHWUI T OUeHb OJIM3KYIO K HEHl.

Kak ycranoBun B 1822 rony ®@ypbe, IMPOKUIA KITACC MEPUOANIECKUX (DYHKITHI MOXKET ObITh Pa3JIOKeH HAa CYyMMY
TPUTOHOMETPHYECKHX KOMITOHEHTOB - B psig Pypee. Ipyrumu cioBamy, Jiio0oe NepuoandecKoe KojaeOaHue MOKeT ObITh
MIPECTaBICHO KaK CyMMa rapMOHMYECKHX KOJIeOaHUI ¢ COOTBETCTBYIOIMMH aMIUIUTYAAMH, YaCTOTAaMHU U HAYaTbHBIMU
(bazamu. Cpeu criaraeMbix 3TOW CyMMBI CYIIIECTBYET TapMOHUYECKOe KosieGaHue C HAMMEHbIIeH YacTOTOM!, KOTopast
Ha3bIBAETCS OCHOBHOM YaCcTOTOM, a CaMo 3TO KoJieOaHue - IepBOi TApMOHHMKOM MJIM OCHOBHBIM TOHOM, YacCTOTHI K€ BCEX
OCTaJIbHBIX CJIAraeMbIX, FAPMOHMYECKUX KOJIeOAHMIA, KPaTHB OCHOBHOM YacToTe, M 3TH KOJeOaH!sI Ha3bIBAIOTCS BBICIIMMU
rapMOHUKAMH WM OOEPTOHAMH - TIEPBBIM, BTOPBIM U T.11.[7]

JIJ1s1 IMIPOKOro KJIacca CUCTEM OTKJIMKOM Ha FapMOHMYECKOE BO3/ICHCTBUE SIBJIIETCSI FTApMOHMYECKOe KojieOaHue (CBOMCTBO
JIMHEWHOCTH), TIPY 9TOM CBSI3b BO3JEUCTBUS U OTKJIMKA SIBJISIETCS] YCTOMUMBOUN XapaKTepUcTUKon cuctemMbl. C yuéTom
MPEABIAYIIETO CBOMCTRBA 9TO MO3BOJISET UCCIICA0BATh MPOXOXKICHUE KOJICOAHU! TPOU3BOJILHON (DOPMBI Uepe3 CHCTEMBI.

Tema 9. BoiHoBbBIE poIeCCHI.

BosHOBOIA poLiecc MOKET UMETh CaMyIo Pa3HyIo (PU3MUYECKYI0 IPUPOLY: MEXaHMUYECKYIo, XMMHUecKyIo (peakius besnoycosa -
ZKaboTunckoro, mpoTeKkamolas B aBTOKOJIe0aTeIbHOM PeXUMe KaTaIUTUYECKOrO OKUCIIEHUs Pa3/IMYHbIX BOCCTAHOBUTEJIEN
6pomucTo-BogopoaHou kucnoroit HBrO3), seKTpoMarHiuTHYIO (JIeKTPOMarHUTHOE M3JIy4YeHHe), TPaBUTALIIOHHYIO
(rpaBUTALMOHHBIE BOJIHBI), CIMHOBYIO (MarHOH), IJIOTHOCTH BEPOSITHOCTH (TOK BEPOSITHOCTH) U T. . Kak npaswuiio,
PacrpocTpaHeHUe BOJIHBI COIIPOBOXK/IAETCS IEPEHOCOM SHEPIUM, HO He IEPEHOCOM MACCHI.

MHOFOO6pa3I/Ie BOJIHOBBIX IPOLECCOB MPUBOJAUT K TOMY, YTO HUKAKHX a0COJIIOTHBIX O6H_II/IX CBOWVCTB BOJIH BBIICJINTH HE
yHaéTCH[l]. OJIHI/IM M3 4aCTO BCTpEYAIOIIUXCA ITPU3HAKOB BOJIH CYUTACTCA 6ﬂH3KOHCﬁCTBHC, IMPOABJIAIOIIEECA BO B3AaMMOCBA3U
BO3MyIJ_[eHI/Iﬁ B COCEIHUX TOYKaAX Cp€bl WK 110JIA, OJHAKO B 06IJ_IGM CJ'Iy‘laC[yTO‘{HI/ITL] MOXKET OTCYTCTBOBATb U OHO[]].

Cpenu Bcero MHOrooopasusi BOJIH BBIIEJSIIOT HEKOTOPBIE UX IMPOCTEUIIINE TUTIbI, KOTOPHIE BO3HUKAIOT BO MHOTUX (DPU3MUYECKUX
CHUTYalLlMsIX U3-32 MATEMATHUYECKOrO CXO/ICTBA OIMCHIBAIOIINX UX (hu3nueckux 3akoHOB[1]. O6 3THX 3aKOHAX FOBOPSAT B TAKOM
Cllydae Kak O BOJIHOBBIX YpaBHEeHUsIX. [JIs1 HEMpephIBHBIX CHCTEM 3TO 00bIYHO An(pdepeHIMaIbHbIe YPaBHEHHSI B YACTHBIX
MIPOU3BOAHBIX B (ha30BOM MPOCTPAHCTBE CUCTEMBI, [JIs1 CPEJl 4YaCTO CBOJMMBIE K YPABHEHUSIM, CBSA3BIBAIOIIIM BO3MYILIEHHS B
COCEJHHX TOYKaxX yepe3 MPOCTPAHCTBEHHBIE U BPEMEHHbBIE TPOU3BOAHBIE TUX BO3MYIIEeHUI[ 1]. BakHbIM 4acTHBIM ciiydaeM
BOJIH SIBJISIIOTCS JIMHEWHBIE BOJIHBI, JIIs1 KOTOPBIX CIPaBeJIUB MPUHILMII CYTIEPIIO3ULINH.

B ocHOBHOM (pu3nvecKue BOJHBI He NIEPEHOCAT MaTepHIo, HO BO3MOXKEH BapUaHT, IJie MPOMCXOAUT BOJHOBOW MEPEHOC UMEHHO
MartepHH, a He TOJIbKO SHepruu. Takue BOJHBI CHOCOOHBI PACIIPOCTPAHATHCS CKBO3b a0COMOTHYIO ImycToTy. [TpuMepom Takux
BOJTH MOJKET CJIy’KUTh HECTAI[MIOHAPHOE M3JTyYeHUe ra3a B BaKyyM, BOJIHbI BEPOSTHOCTH JIEKTPOHA U APYTUX YACTHUII, BOJHBI
rOpeHHsl, BOJHbI XUMHUECKON PEaKIMH, BOJIHBI IUIOTHOCTH PEareHToB / TPAaHCIOPTHBIX MIOTOKOB

Tema 10. MoJjeKkyIsspHO-KHHETHYECKAsI TEOPHs BelleCcTBA.

Cocrosinue BeiectBa. [lapameTpsl coctosiHus. Y paBHeHUe cocTostHus. MneanbHbii ras. Mzonporecchl. AnuabaTnyeckui
npotecc. OCHOBHOE ypaBHEHHE KMHETUUECKOi Teopuu. 3akoH Bonbiivana. Crenenu cBo0oab Mojiekyl. Kunemarudeckue
XapaKTepUCTUKK MOJIEKYJISIPHOTO IBIKeHus. SIBnenus neperoca. duddysus B razax. Temnonepenaya. BaskocTs.

Tema 11. [IepBoe HAYaJI0 TEPMOTHHAMHAKH.

Buytpennsist sHeprus. Temora u padora. BHyTpeHHss1 SHeprusi uieajbHOro ra3a. TemioeMKoCTh P MOCTOSIHHOM 00beMe U
HOCTOSIHHOM JIaBJIeHUH. Y paBHeHUe aanadaTsl. PaboTa naeanpHOro rasa npy pasiMyHbIX T.4. Ipoueccax. [lepBoe Havano
TepMOIMHAMUKH ObUIO chopmypoBaHo B cepeaune XIX Beka B pesynbrate padot Hemelkoro yuéHoro 0. P. Maiiepa,
pacmpocTpaHMBIIErO 3aKOH COXPAHEHMsI MEXaHUYECKOM SHepruM cCHavyasia Ha Tepmuueckue (1842), a 3atem (1845) u Ha Bce
HeMeXaHUuecKue siBJieHus, anrauickoro gpusuka Jx. I1. [xoyis (1843), skcniepuMeHTaIbHO 0OOCHOBABIIETO HOBBII 3aKOH, U
Hemerkoro ¢usuka . ['enbmronbia (1847), KOTopslii - He 3Hast 0 pabotax Maliepa - paclpoCTpaHWUI 3aKOH COXPaHEeHU s
SHEPrUM Ha BCe e€ BU/pI 1 ChIrPaJl PEIIaonIylo pojib B TOM, YTO 9TOT 3aKOH CTaJl OOIENPH3HAHHBIM.

Tema 12. CraTHCTHYECKHUII METO/ B MOJIEKYJISIPHOT husuke.

Pacnipenenenne Makcgesuia 1o ckopoctsiM. CpesiHsis, BEpOsITHAas U CPeAHEKBaJpaTHUHAasi CKOPOCTH MOJIEKYJI ra3a.
Bapomerprueckas ¢opmyna. Pacnpenenenue Bospiivana.

Tema 13. Bropoe Hayaio TepMoJJUHAMUKH.

Bropoe Havaio TepMOJMHAMUKY (BTOPOH 3aKOH TEPMOJMHAMUKH) YCTAaHABJIMBACT CYIIECTBOBAHUE SHTPOIHHU KaK (DYHKIIUU
COCTOSTHHSI TEPMOJJUHAMWYECKON CUCTEMBI M BBOJIUT MOHATHE aOCOMIOTHON TEPMOJTUHAMHYECKON TEMITepPaTyphl, TO €CTh
"BTOpOE HAYaJIO MPEICTABIIACT COOOM 3aKOH 00 SHTpONUH" ¥ e€ CBOWCTBaX. B M30JIMpOBaHHON CHUCTEMe SHTPOIHUST OCTAETCS
MO0 HEM3MEHHOM, MO0 BO3pacTaeT (B HEPaBHOBECHBIX MPOIIECCax), IOCTUTasi MAKCMMyMa TP YCTaHOBJICHUN
TEPMOJJMHAMIYECKOTO PABHOBECH S (3aKOH BO3pACTaHUS SHTPONUU). Berpevaromuecs B TUTepaType pa3indHbie
(hopMyIHPOBKY BTOPOT0 Havasia TEPMOJUHAMUKY SBJISTIOTCS YACTHBIMHU CJIC/ICTBUSIMU 3aKOHA BO3PACTAHUS SHTPOIIHH.
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BTOpOC Ha4vaJlo TEPMOAMHAMUKHU MTO3BOJIAET MOCTPOUTH PAITMOHAJTIbHYIO TEMIIEPATYPHYIO IKAJTY, HE 3aBUCAIIYIO OT ITPOMU3BOJIA B
BbIéOpe TEPMOMETPUIECKOT'O CBOICTBa TEPMOJUHAMUNYECKOI'O T€JIa U yCTpOfICTBa IUIL UBMEPEHUA TEMIIEPATYPhI (TepMOMeTpa).

BwmecTte nepBoe 1 BTopoe Hayalla COCTaBJIAIOT OCHOBY (PEHOMEHOJIOTHUYECKON TEPMOANHAMUKH, KOTOPYIO MOKHO
paccMaTpuBaTh Kak Pa3sBUTYIO CHCTEMY CJIEICTBUH 3THX ABYX Hauas. IIpy 3TOM U3 BCcex AOMyCKaeMBbIX NEPBBIM HAYAJIOM
MIPOLIECCOB B TEPMOJMHAMUYECKOI cHCTeMe (TO eCThb MPOIIECCOB, HE MPOTUBOPEYAILMX 3aKOHY COXPaHEHHUsI SHEPTUH) BTOPOE
HavaJio MO3BOJISIET BBIEJUTh (DAKTHUECKN BO3MOKHBIE ITPOLIECCH], HE IPOTUBOPEYAINE 3aKOHAM TEPMOJVHAMUKHY , YCTAHOBHTh
HaIpapJieHHe IPOTEKaHMUs CAMOIIPOU3BOJIBHBIX MTPOLIECCOB, HANTH NpeebHoe (HaunOoJIblliee I HaMMEeHbIee) 3SHaUeHHe
9HEPIUH, KOTOPOE MOXET ObITh ITOJIE3HBIM 00Pa30M HCIIOIB30BAHO (IIOJIyUYeHO WM 3aTpayeHo) B TEPMOANHAMUYECKOM
TpoLiecce C y4ETOM OrpaHUYeHUH, HAKJIaAbIBAEMbIX 3aKOHAMH TEPMOAVHAMUKH, a TaKke c(popMyIMpOBaTh KPUTEPUH
paBHOBeCHs B TEPMOIMHAMUYIECKHIX CHCTEMax

Tema 14. PeaabHble ra3bl U 2KHIKOCTH.

PeanpbHble rassl. OTKJIOHEHHE Ta30B OT WACATBbHOCTH. Y paBHeHUe BaH-nep-Baanbca. DkcnepuMeHTaTbHbIE H30TEPMBI.
INepechleHHBI TTap U IeperpeTast XKUAKOCTb. BHYyTpeHHsIs 9Heprust peaibHOro rasa. OTIMYUTeIbHbIE YePThI
Kpuctammdeckoro cocrosaus. Kinaccudukanus kpucramios. Pusndeckue tumsl. Dpdext [Ixoyns ? Tomcona. OxmxeHme
rasoB.

Tema 15. uekTpocTaTnvyecKoe MoJe B BAKYyMe H BelleCTBe.

DJeKTpuUecKoe ToJie B BaKyyMe, TPOBOIHUKAX M ANIEKTpUKax. 3akoH Kynona. Dnekrpuzanus. CBs3b MEKIY
HaNpspKEHHOCTBIO M MOTEHIMaIoM. ENVHUIIB n3MepeHus 91eKTPUUecKUX 1 MarHUTHBIX BesmunH. [ padrueckoe
npeacrasienue nons. Teopema Iaycca. 3akon Kysona. Dnexrpuzanus. CBs3b MeXIy HAPSHKEHHOCTBIO U MTOTEHIMAIOM.
EpuHnIe n3MepeHns JeKTPUIeCKiX M MarHUTHBIX BenduH. [ 'padudeckoe npeacrasienue nois. Teopema ["aycca.
PaBHOBecue 3aps0B Ha poBogHKKE. [IpOBOIHMKY B 3/IEKTPHYECKOM 1oJie. DiiekTpoeMKocTb. KonaeHncatopsl. CoennHeHne
KOHJeHcaTopoB. umoss Bo BHelHeM nosie. [lonspusanys ausiaekTpukos. [lone BHyTpu quanekTprka. Bektopsr
3JIEKTPHUUECKOTO CMELIEeHHs U MoJspu3aniy. JuanekTpuieckas BOCHPUMMYMBOCTD U TPOHUIIAEMOCTb. DHEPrus 3apsHkeHHOTO
MIPOBOJTHMKA M KOHAEHCATOpa. DHEPIus 3JEKTPUIECKOTo MOJIS.

Tema 16. I1ocTosAHHBIN JIEKTPHIE CKUAH TOK.

DJIeKTPUUECKUI TOK M yCJIOBHS €r0 CYIECTBOBAHMS. DNEeKTPOABMKYINAs ciila. VICTOUHMKH MMOCTOSTHHOTO TOKa. 3akoH OMa B
MHTerpasibHOM 1 I depeHunanbHoi hopme. ConpoTrieHne MpoBofHUKOB. CoeMHEHNe TPOBOTHUKOB. Pa3BeTBIeHHbIE
uenu. [Ipasuna Kupxroga. MomHocts Toka. 3akoH [Ixoyns ? Jlenna. Kontaktable siBnenns. CBEpXIIPOBOIMIMOCTb.

Tema 17. MarHuTHOe 1oJie B BAKyyMe U BellleCTBe.

Bzaumogpeiicteue TokoB. MarautHoe mose. [Tose aBrkymierocs 3apsina. 3akod buo?Capapa?Jlariaca. 3akoH Amrepa.
BuxpeBbie cBoiicTBa MarHUTHOTO 10J1s1. KOHTYp ¢ TOKOM B MarHUTHOM T1ojie. MarHuTHOE TI0JIe KOHTYpa ¢ TOKOM. MarHuTHBIN
MomeHT. [lone coneHomnna u Toporna. OTKJIOHEHUE MBIKYIINXCS 3aPSKCHHBIX YACTHUIT JIEKTPUISCKAM M MATHUTHBIM TIOJISIMH.
Hamaranyenune marHetuka. ['mmore3a Amnepa. BekTopsl HaMarHMYeHUsI M HATIPSKEHHOCTH MAarHUTHOTO TI0JIsL. MarHuTHast
BOCIIPHMMYMBOCTD U IPOHHUIIAEMOCTh. MarHnTOMeXaHn4eckue sipiieHns. Marnetuku. Iuamardernsm. [lapamaraetism.
deppomarnerusm. Kpusas Hamaramuenus. ['ucrepesuc.

Tema 18. DieKTpOoMarHuTHbIe K0JIeOaHUS U BOJHBI.

DieKTpoMarHuTHast uHAyKUMs. OnbiTel Papaaes. DNeKTpoABKYyIIas cuia MHAyKUUK. Toku @yko. CaMOUHAYKLMS.
DJIeKTpOMarHuTHeIe Kojiebanus B KoHType. KBasucranuonapHsie Toku. IlepemMeHHbIN TOK. 3akoH OMa 1Sl e IIepeMeHHOro
TOKa. MOIITHOCTb B LI MEepeMEeHHOT0 Toka. CXeMbl BHIIPSIMHUTENIEN TIEpEMEHHOT0 ToKa. Buxpesoe anexTpryeckoe nose. Tok
cMenieHus. Y paBHeHus: MakcBesuia B MHTeT pajibHOU U quidppepeHImanbHoi hopme. Y paBHeHuUs cpelbl. BomHOBOe ypaBHeHHE
U151 3JIEKTPOMArHUTHOTO MoJIs1. T1ocKast 31eKTpoMarHuTHasi BOJHA. HEPrusl 3JIeKTpOMarHuTHbIX BoJH. [lkana
3JIEKTPOMarHUTHBIX BOJIH.

Tema 19. Bo1HOBBIE CBOIICTBA CBETAa.

Cger ? Kak asieKTpoMarauTHasi BojHa. Criocods! HabmoaeHns nHTepdepeHIy ceeta. VintepdepeHIus cBeta Ipu oTpakeHn!
U TIpeJIOMJICHUH Ha TOHKUX TutactiHKax. UaTepdepomerpsl. [Tpuamun [Moiirenca-Ppenens. Judppakims PpeHens u
dpaynroepa. Judpakius Ha menu 1 pemerke. [lonspusanyst npy MOTJIOMEHNH, OTPAKEHNH U ITpesloMiIeHn . [IBoiitHoe
JydernpesoMyIeHre B KprcTamiax. MHTepdepeHnns moaspu30oBaHHBIX JydeH.

Tema 20. B3aumogeiicTBie CBETA C BEI[€CTBOM.

Hucnepcusi cBeta. HopmasibHast 1 aHoMasbHasi qucnepcusi. ucnépcust cBETa (pasiiokKeHre CBEeTa) - TO COBOKYIHOCTb SIBJICHUH,
00YCJIOBJICHHBIX 3aBICUMOCTBIO a0COIIOTHOTO TTOKA3aTelIsl IPEIOMIICHUSI BEIIECTBA OT YaCTOTHI (VJIH JJIFIHBI BOJTHBI) CBETA
("9acToTHas MUCTIEPCHST), WIIH, TO JKE caMoe, 3aBUCUMOCTHIO (pa30BOM CKOPOCTH CBETA B BEIECTBE OT YaCTOTHI (MJIH JIJIHBI
BOJIHBI). DKCIIEPUMEHTAITBHO OTKPbITa HbI0TOHOM 0KO0JI0 1672 rojia, XOTs TEOPETUUYECKHU JOCTATOYHO XOPOIIO OOBSICHEHA
3HAYUTEJILHO IMO3IHEE.

HpOCTpaHCTBEHHOﬁ ILI/ICHepCI/Ieﬁ Ha3bIBACTCA 3aBUCUMOCTb TEH30Pa ,HI/ISJ'[CKTPI/I‘-ICCKOI‘/)I MPOHULIAEMOCTHU CPebl OT BOJIHOBOI'O
BEKTOpaA. Taxkast 3aBUCHMOCTD BBHI3HIBAET pAn HBHCHI/Iﬁ, Ha3bIBACMBIX 3(1)(1)6KTEIMI/I HpOCTpaHCTBeHHOﬁ MoJIApu3atuu.

[NonsTre o paccestnnm cBeta. [JuHamuyeckoe paccesiHue cBeta (aHri1. dynamic light scattering) - mpezcraBiisier coooi
COBOKYITHOCTb TaKUX fIBJICHUI KaKk U3MEHEeHue 4acTOoThl (JIoIIepoBCKUiA CABUT ), THTEHCUBHOCTH U HATIPABJICHUS JBIKEHUS
CBeTa MPOIIEANIEero yepes cpefy ABMKynmxcs (BpoyHOBCKMX) yacTHII.
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Yaine nonsitue "IuHaMuyeckoe paccesiHie CBeTa" MOXKHO BCTPETUTH MPU YIIOMUHAHUY O "METOJie JUHAMUYECKOTO PACCesTHUS
cBera" Kak 0 crocode M3MepeHusl pa3MepOB YaCTUIl U 00 MHCTPYMEHTAIBHBIX CPEJICTBAX, KOTOPHIE B CBOEH KOHCTPYKITUU U
AITOpUTMaxX 00pabOTKK CHTHAJIA PEATU3YIOT STOT METO/I.

I/I3J'Iy‘-IeHI/Ie U TIOTJIOIIEHUE CBETa aTOMaMu. Buipt CIICKTPOB.

3aKOHBI TEMJIOBOTO U3Ty4yeHus. JIIOMUHECHIEHIIMS U er0 Pa3HOBUAHOCTH.
Jlazepsl.

3akoHbI (POTOINEKTPUIECKOro ApeKTa.
Tema 21. BopoBckas Teopusi aToma.

Bboposckas mogénes droma (Moaénb Bopa) - nonykinaccuueckast Moziesb aToMa, npeaioxenHas Hunscom bopom B 1913 1. 3a
OCHOBY OH B3sUJI IUTaHETAPHYI0 MOJEJb aTOMa, BhIABUHYTYIO Pesepdoprom. OnHAKO, C TOUKM 3pEHUS KJIACCUIECKON
9JIEKTPOJMHAMUKH, SJIEKTPOH B Mozienu Pe3epdopaa, IBUrasch BOKPYT siapa, JOJDKEH ObLT Obl U3JIyYaTh SHEPTHIO HEPEPHIBHO
Y O4YeHb OBICTPO U, TIOTEPSIB e€, yIacTb Ha sApo. YToOk peooneTh 3Ty mpodiemy, bop BBEN nomyiieHue, CyTh KOTOPOro
3aKJII0YAETCS B TOM, YTO 3JIEKTPOHBI B aTOME MOTYT JBUIAThCs TOJIBKO MO ONpeeIEHHBIM (CTAlMOHAPHBIM) OpOUTaM, HaXOIsCh
Ha KOTOPBIX OHHU HE M3JTy4aloT SHEPTHIO, 4 M3JIyYEeHHUE W MOTJIOIEHNE IPOUCXOJUT TOJIBKO B MOMEHT Tepexoa C OJHON
opOuTH Ha Apyryio. [Ipuuém, cralioHApHBIMY SIBJISIIOTCSI JIUIIB Te OPOUTHI, IPH IBMKEHUH 110 KOTOPHIM MOMEHT KOJIMYECTBA
JBIKEHNS JIEKTPOHA PaBEH LeJIOMY YMCITy ocTosiHHBIX [Inanka. Mogemn atoma Tomcona u Pezepdopaa. Saepras monens
aroma. [Toctymnatel Bopa. OmeiT @panka u ['epria. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. DIeMeHTapHast O0OpOBCKast TEOpHs
aToMa BOJIOpOJa.

Tema 22. KBaHTOBO-MexaHH4ecKasi TeOpHs1 aToMa.

Tumore3a HG-BpOﬁHH. ypaBHCHI/Ie I_HpenHHrepa. KBanToBo-MexaHm4eCcKOe onmcaHue ABUKCHUA MUKPOYACTHULL.
KBanToBo-mexanmaeckas TeOpHUA aTOMa BOJOPOAA. MHOFOSHCKTpOHHHC aTOMBI. CHGKTPI)I ICJIOYHBIX METAJIJIOB.
MyHI)TI/IIUICTHOCTI) CIICKTPOB U CITUH 3JICKTPOHA. PaCHp@IIeHCHI/Iﬁ JJICKTPOHOB B ATOME I10 SHEPIr€TUICCKHUM YPOBHAM.
HCpI/IOHI/I‘lCCKaH CUCTEMA SJIEMECHTOB MeH}IeHCCBa.

Tema 23. DiieMeHTHI AAepHON (pn3ukn. PaqnoakTHBHOCTD.

CocraB 1 XapaKTEPUCTUKU aTOMHOTO s1pa. Macca v 3Heprus cBs3u sapa. Moaenu atomHoro aapa. [Ipupona saepHbIX CHL.
PannoaktuBHOCTB. Anbha-pacnan. bata-pacniaa. fnepnHoie peakuuu. denenue saep. TepMmosiiepHble peaklivu. PeHTreHoBcKoe
M3JTydeHue: TOPMO3HOE M XapakTepuctudeckoe. [Ipupona snepHsix ciil. PainoakTHBHOCTBIO Ha3bIBAETCSI CIIOCOOHOCTD
aTOMHOTO sIpa CaMOIPON3BOJILHO pacnafaThCsl ¢ UCITyCKAaHWEM YaCTHII.

Painoak THBHBII pachaj spa BO3MOXKEH TOT/a, KOraa OH SHEPTreTHIECKU BBITOJIEH, T.€. COMPOBOXKIAETCSI BhIICTICHUEM
SHEPrUd. Y CIIOBUEM 3TOTO SABJISIETCS MPEBBIINICHIE MAcChl M HCXOHOTO SiIpa CYMMbI MacC mi MPOAYKTOB paciaja, KOTOPOMY
COOTBETCTBYET HEPABEHCTBO M > Y mi. DT0 ycJIOBHUE SABJISETCS HEOOXOMMBIM, HO HE BCEr/Ia HOCTATOUHbIM. Pacnag MoxkeT
OBITh 3alIpellieH IPYTIMH 3aKOHAMU COXPaHEHHUS - COXPaHEHUsT MOMEHTA KOJIMUYECTBA IBMKEHHS, SIEKTPHUECKOTO 3apsia,
GapUOHHOTO 3apsiia U T.J.

Pa,HI/IoaKTI/IBHI)Iﬁ pacnaa XxapakKTepru3yeTcd BpEMEHEM KU3HU PAAUOAKTUBHOTI'O U30TOIIA, TUIIOM HCITYCKAEMbIX YaCTHUL, UX
QHEPrusAMu.

OCHOBHBIMU BHUAAMH PpaAUOAKTUBHOTIO pacriajjia ABJIAITCA:

o-pacrnaj - UCIyCKaHWe aTOMHBIM SIPOM O.-9aCTHUIIBI;

[S-pacnan - UICITYCKAHHUE aTOMHBIM AJIPOM DJICKTPOHA 1 aHTHHeﬁTpHHO, MO3UTPOHA U HeﬁTpI/IHO, MOrJIOIEHNE AAPOM aTOMHOI'O
QJICKTpPOHA C UCITYyCKaHUEM HefITpHHO;

Y-pacmaj - UCIyCKaHUE aTOMHBIM SIIPOM Y-KBaHTOB;
CIIOHTAHHOE JIEJIEHHUE - PACIIajl aTOMHOTO $1/Ipa Ha [JBa OCKOJIKA CPABHUMOW MacCBI.

5. IlepeyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalOmMXCs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS MO 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuacTust. CamocrosiTenbHas paboTa MoipasaensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHas paboTa 00yYaloMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEIIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCHMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM pabOoThl 00YYaIoIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U IPOMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3alys cCaMOCTOSITETIHON padoThl 00yUAIOIIMXCS perilaMeHTHPYeTCss HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIUTepaTypoil M SJEKTPOHHBIMI 00Pa30BATE/IbHBIMK PECYpPCaMHU, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNA 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IPOrPAMMaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)
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IMucemo Munucrepersa obpazoBanust Poccuiickoit @eneparn Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbubIi yHUBEpCUTET"

ITpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOrO aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHHS BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) denepaabHOrO yHUBEPCUTETa

Mertonudeckue yKa3aHus 110 BBITOJHEHUIO JIJAOOPATOPHBIX padoT 00I1ero (hu3uIecKoro MpakTUKyma: (Uit CTyJeHTOB
Wuctutyta reosiornu nHeTera3oBbix texHonoruii KOV) Paznen: 37eKTpryecTBO M MArHETU3M -
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22212/06_40_AS5-001018.pdf

Pusznueckas mexaHuka: [yaeoHoe rocoodue] 2015 - http://libweb.kpfu.ru/ebooks/06-IPh/06_40_000970.pdf

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onae o11eHOYHBIX CPEeICTB COAEPKUTCS cieayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 UCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 10 JUCHUIUTHHE (MOIYJIO);

- OMMCaHUe MopsAKa MPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUS IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUasl TpeOOBaHMUs, IPEAbSIBISEMbIC K ISUCTBUSM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprnoxkernun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)

OcBoeHre QUCHUIUTAHBI (MOIYJIsT) IPE/IoaraeT n3ydeHne OCHOBHOM 1 JIOMOTHUTEILHON yueOHOM TnTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHoOM BuJe - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomirecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000M TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBIH yHUBepcuTeT . [1pn HCrionb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacueta He MeHee 0,5 sk3emruisipa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 3K3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4aromierocsi U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON TMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILIAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Bamupos ®. 1. duznyeckas MmexaHuka -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Bammpos ®. M. DnekTpocTaTka v MOCTOSHHBIN JEKTPUYECKIHA TOK -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya
Myxamenmud U.P., ummvan A M. Ananus rpadukoB KUHEMATUYECKUX BEJIMUMH ABUAKEHUSA MATEPUAIBHON TOUKH -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

Harynun K.10., Myxameaua V.P. O6paboTka u npeacTaBieHue pe3yJibTaToB U3MEPEHHH -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

3AE
Crpanuna 11 u3 16. IEl YHH




IIporpamma auctmruiuas "®dusuka"; 05.03.01 "T'eonorus”.

H.C. Anprimrynep, ©.U. Bammpos, A.B. BonommH, A.A. Merryrysuiaa, KO Harymusa, A.P. IOnemeroB. JlabopaTopHsie paboThI
0011ero (pu3MIECKOro MPaKTUKyMa -
http://kpfu.ru/physics/elektronnye-materialy/uchebnye-i-metodicheskie-materialy/metodicheskie-posobiya

9. MeToanuecKne yKa3aHusA VI 00yUJaIomMIXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIs)

Bujg paéor

MeToanueckue peKOMeH AU

JICKIHU

3HAKOMCTBO C HHCHI/IHHHHOﬁ MPOUCXOOUT YK€ Ha HepBOfI JICKIUU, I'I€ OT CTyACHTA Tpe6yeTCf{ HE IIPOCTO
BHUMAHHUE, HO 1 CaMOCTOATEIIbHOC O(ZI)OPMJ'ICHI/IC KOHCIICKTA. HpI/I pa60Te C KOHCIICKTOM J'IeKLII/IfI HCO6XO)II/IMO
Y4YUTBIBATb TOT (baKTOp, 4YTO OJHM JICKIUH JAI0T OTBETHI HA KOHKPETHBIC BOIIPOCHI TEMbI, APYI'U€ - JIUIIb
BBIABJIAIOT B3AUMOCBA3U MEXKAY ABJICHUAMUA, IOMOTad CTYACHTY NOHATH FJ'[y6I/IHHbIC MMPOLECChI Pa3BUTUSA
N3Yy4acMOro npeamMeTa Kak B UICTOPHUU, TaK U B HACTOAIIECE BPEMA.

KoHcniekTrpoBaHue JIEKIUH - CJIOKHBII BUJ] By30BCKOH ayIMTOPHON paOOThI, IPEAIOIAraloid HTHTEHCUBHYIO
YMCTBEHHYIO JE€ATEILHOCTD CTyIeHTa. KOHCIEKT sIB/IfeTCs MOJIE3HBIM TOTAa, KOI/la 3aliCaHo caMoe
CYLIECTBEHHOE U CJIeJIaHO 3T0 caMuM oOy4vatommmcs. He Hago crpeMutbes 3amucarh JOCJIOBHO BCIO JIEKLMIO.
Takoe 'KOHCIEKTHPOBaHUE' IPUHOCUT OOJIbLIIE Bpesia, YeM MoJb3bl. LlenecooOpa3Ho BHavYale NOHATh OCHOBHYIO
MBICJIb, U3JIaraeMyIo JIEKTOPOM, a 3aTeM 3amucaTh ee. JKenaTresbHo 3al1ch OCYIECTBIATh HA OJHON CTpaHULIe
JIACTA WM OCTaBJIAAA 10JIS1, HA KOTOPBIX MO3/IHEE, IPH CaMOCTOSTEIbHOM padoTe ¢ KOHCIIEKTOM, MOXKHO CENaTh
JIONIOJTHUTEJIbHBIE 3aITUCH, OTMETUTh HETIOHATHBIE MeCTa.

KoHcriekT fiekuuu Jrydine nopasaeisTh Ha MyHKTHI, COOM0Aast KPaCHYyI0 CTPOKY. ToMY B OOJIBIION CTETIEHN
OyayT CIocOOCTBOBAThH BOIIPOCH IIIaHa JIEKLMH, IIPEAJIOkKEHHbIe ITpenogaBatesaM. Ciesyer oOpaliaTh BHUMAHUE
Ha aKIIEHTBHI, BBIBO/IbI, KOTOPBIE JIeJIaeT JIEKTOP, OTMevasi HanboJiee BaKHble MOMEHTHI B JICKIIMOHHOM MaTepuase
3aMEYaHUsIMH 'BaKHO', 'XOPOILO 3aIIOMHUTB' U T.I1. MOXKHO JIEJIaTh 3TO U € IOMOIIBIO0 Pa3HOLIBETHBIX MapKEPOB
WU py4eK, MOJUepKUBasi TEPMUHBI U ONIpeeIeHUs.

IenecoobpasHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpAIlleHH!, ab0peBraTyp u cuMBoJIoB. OJHAKO MPH
JajbHeuIer paboTe ¢ KOHCIIEKTOM CHMMBOJIbI JIy4Ille 3aMEHUTh OOBIYHBIMHU CIIOBaMHU JIJIs1 OBICTPOTO 3PUTEILHOTO
BOCIIPUSITUS TEKCTA.

Paboras Ha/i KOHCIIEKTOM JIEKIMH, BCETJja HEOOXOAMMO MCIIOb30BaTh HE TOJbKO YUEOHUK, HO U TY JIUTEPATYpY,
KOTOPYIO JOIOJIHUTEIbHO PEKOMEH/I0BaJI JIEKTOp. VIMEHHO Takas cepbe3Has, KpolnoTauBasi paboTa ¢ JIEKLIMOHHBIM
MAaTepuaoM IO3BOJUT ITyOOKO OBJIaIeTh TEOPETUUECKUM MAaTEPUAIOM.

JabopaTopHbIe
paboTh

BeirosnHeHre 1a00PAaTOPHBIX M MPAKTHIECKUX PA0OT OCYILIECTBIISETCS HA Ta0OPATOPHBIX M MPAKTHYECKUX
3aHATUAX B COOTBETCTBUH € rpamkoM y4eGHOro mpouecca. s odecredeH s CaMOCTOSITeIbHON paboThI
[PenogaBaTe/sIMU Pa3padaThBAIOTCSI METOANYECKUE YKA3AHHsI TI0 BBIIOJIHEHHUIO JTA00PaTOPHOM/ IPAK THIECKOI
padoTh.

Pa6ora ¢ ureparypoii, ApyruMu KCTOYHUKAMU UH(OPMALKH, B T.4. SJIEKTPOHHBIMI MOXET PEaln30BBIBATHCS Ha
CEMHHAPCKHX M MPAKTHIECKUX 3aHATUSX. [JaHHbIE NCTOYHUKY HH(DOPMALMHE MOTYT OBITh MTPEICTABIICHBI HA
OyMa)XHOM H/WJIH 3IeKTPOHHOM HOCHUTEJISIX, B TOM uucre, B cetr Internet. [Ipenogasarens hopmyaupyer 1esnb
paboTHI C JaHHBIM UCTOYHMKOM HH(OPMALHH, ONPeaesieT BpeMsl Ha MpopaboTKy JOKyMeHTa 1 (hopMy
OTYETHOCTH.

Camo 1 B3aMMOITPOBEPKA BBIIIOJIHEHHBIX 3aJaHHUIl Yallle MCIOMb3yeTCs HA CEMUHAPCKOM, MPAKTHYIECKOM 3aHATUH
Y UMEET CBOCH LENIbI0 MPUOOPETEHNE TAKUX HABBIKOB KAK HAOIIOEHNE, AHATN3 OTBETOB COKYPCHUKOB, CBEPKa
COOCTBEHHBIX PE3YJIbTATOB C TATOHAMH.

Penrenne mpoOIeMHBIX U CUTYalMOHHBIX 33/1a4 UCIIOJB3YETCs Ha JEKIIMOHHOM, CEMUHAPCKOM, MTPAKTHIECKOM U
APYrux BUAax 3aHATHHA. [IpoOieMHast/CUTyalMOHHAs 331a49a JODKHA MMETh YETKYI0 (POPMYIIHPOBKY, K Hel
JOJDKHBI OBITH TIOCTABJICHBI BOIIPOCHL, OTBETHI HA KOTOPbIe HEOOXOMMO HaiiTi 1 000cHOBaTh. Kpurepun oteHKn
MPaBIJIBHOCTH PEIICHHsI TPOOIeMHON/CUTYAIIMOHHON 331891 JOJDKHBI OBITh M3BECTHBI BCEM 00YYaIOIIMMCSL.

€aMoCTOSI-
TeJibHast paboTa

CamocrositesnbHast paboTa CTyAESHTOB BKJIOYAET B ceOsI:

BblinosiHeHe MpakTHYEeCKHUX 3aIaHui;

[Tpu BHIMOTHEHUH PAKTHYECKHX 3aJaHUI CTYICHT PYKOBOJCTBYETCS PABUIIAMH, U3JIOKEHHBIMU B OMHUCAHUN
paboTH! (onrcanue paboThl MPEIOCTABIISIETCS IIPEMOAABATENIEM JIHOO0 B SJIEKTPOHHOM BHJIE, JIHOO0 HA TBEPIOM
HocHTene, Moo B ycTHOM (popme). CaMOCTOSITETBHO aHATM3UPYET MOJTyYeHHBIe Pe3y/IbTaThl U JeaeT
COOTBETCTBYIOIIUE BHIBOIBI.

CamocrosiTenbHas padoTa MpoBOAATCS, sl OoJiee TITyOOKOro YCBOSHUSI TUCIMILIMHBL, TPHOOPETEHHs HABBIKOB
PadoTHI C IUTEPaTypoid, TOKYyMEHTaMH, IEPBOMCTOUHUKAMH H T.II.
PexomeHnnyemast iuteparypa cooOIaercs npenojaBaTeieM Ha BBOJAHBIX 3aHSATHSX
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH INoxaroroBka cTyeHTa K 9K3aMeHy BKJIOYaeT B ce0s1 TpH 3Tama:

- caMocCTOsATeNIbHASA PaboTa B TEUEHUE CEMECTPA;

- HENIOCPE/ICTBEHHAS [IOArOTOBKA B [IHY, MIPEIIECTBYIOIME 3a4eTy/9K3aMeHy 110 TeMaM Kypca.

- IOATOTOBKA K OTBETY Ha BOIIPOCHI, COJIepKaIliecs B OueTax.

Jluteparypa Aj15 HOATOTOBKHU K 9K3aMeHy peKOMeH[yeTcs IpenojaBaresieM U ykazaHa B DOPe. [j1s1 HOIHOTHI
yueO6HOI MH(pOpPMaIMKY U ee CpaBHEeHHU I JIydllle UCIIOIb30BaTh He MeHee JBYX yueOHUKOB. CTyJeHT BIpaBe cam
TIPU/IEPKUBATHCS JII0OOW M3 MIPEJICTABJICHHBIX B YUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieMe (B TOM unciie
OTJINYHOM OT IpernojaBaTesisi), HO IpH YCJIOBUM JIOCTATOYHON HayYHOW apryMeHTalnH.

OCHOBHBIM MCTOYHHMKOM TIOJITOTOBKH K 9K3aMeHY SIBJISIETCS] KOHCIIEKT JIEKLIUH, Ilie yIeOHBI MaTepra JlaeTcs B
CHCTEMaTH3UPOBAHHOM BH/JI€, OCHOBHBIE ITOJIOKEHUS €r0 AETATN3UPYIOTCS, TIOJKPEIUISIOTCS COBPEMEHHBIMU
(baktamu 1 nH(pOpPMaIHEl, KOTOPBIE B CHITy HOBU3HBI HE BOLIUIA B OITyOJIMKOBaHHbIE ITeYaTHbIE ICTOUYHUKY. B
XO0Jle IOATOTOBKHM K 9K3aMeHY CTyAeHTaM HeoOX0AMMO oOpallaTh BHIMaHUE HE TOJILKO Ha YPOBEHb
3alOMMHAHUS, HO M Ha CTETIeHb TOHMMAHUSI M3JIaraeMbIX pooJieM.

SK3aMeH NPOBOAUTCS 110 OMJIETaM, OXBATHIBAIOIINM BeCh MTPOIeHHbIA MaTepuai. [Io okoHYaHUM oTBeTa
9K3aMEHATOp MOXKET 33/1aTh CTYJCHTY JOMOJHUTENIbHBIE U YTOYHSIONIHE BOpockl. Ha morotoBKy K OTBETY 110
BOIIpOCcaM Ousieta CTyeHTy JaeTcs 30 MUHYT C MOMEHTA [IOJIyYeHUs UM Ouera.

10. TlepeyeHbr nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeveHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiECcca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEJICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueH e 00pa3oBaTeIbHOTO TIPOIIECCa 10 JUCIUILTAHE (MOIYJTIO) BKITIOUAET B ce0s CIIeqyIoNIne
KOMITOHEHTHI:

TTomertieHus UIst CAMOCTOSITETILHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITHIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHneM JOCTyIa
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.
KommnbloTepHBIil KJtacc.

12. CpeacrBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS HMHBATUIAMH M JIULAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI:

- CO3/J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmpl, y10OHBIE 1T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBI MOXKHO NPECTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00Yy4aloMXCsl BOCIPUHUMATh OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

SAEKTPOHHBH
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpeboBaHussMu PI'OC BO u yue6HbIM 1utanoM 1o Harpasienunio 05.03.01
"T'eonorust”" 1 npousio noAroroBku "['eonorus 1 0cBOeHUE MeCTOPOKAeHUI HepTH U raza”.
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Cankr-IlerepOypr : Jlanp, 2022 - Tom 4 : Bomsl. Onrtrka - 2022. - 252 c. - ISBN 978-5-8114-9198-8. - TekcT : 31eKTpOHHBIH //
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Pexum moctyna: st aBTOpuU3. MOIb30BaTENeH.

2. Cagenpes, U. B. Kypc obmeit ¢pusmnku. B 3 Tomax. Tom 1. Mexanuka. MonekyssipHas ¢pusuka / . B. Cagenbes. - 19-e u3z.,
crep. - Cankt-IlerepOypr : Jlans, 2023. - 436 c. - ISBN 978-5-507-48093-7. - Tekcr : aneKkTpoHHsli // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/341150 (nata o6pamenus: 22.01.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

3. CaBexpes, U. B. Kypc obmeii ¢pusmnku. B 3-x t1. Tom 2. Dnekrprdectso 1 MaraeTn3M. Bosnsl. Onruka / M. B. CaBenbes. -
17-e m3n., crep. - CankTt-IlerepOypr : Jlans, 2023. - 500 c. - ISBN 978-5-507-47163-8. - Tekcr : anekTpoHHbIi // Jlans :
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/333998 (nata oOparieHust: 1ata OOpalieHus:
22.01.2024). - Pexxum mocTyna: sl aBTOPH3. TIOJTb30BaTENIeH.

4. CusyxuH, [I. B. O6mmii kypc ¢usuku : yuednoe nocodue : B 5 tomax / [I. B. CuByxuH. - 6-e uzg., crep. - Mocksa :
OUBMATIINUT, 2021 - Tom 2 : TepmoarHamuKa U MoseKyJisspHas ¢usuka - 2021. - 544 c. - ISBN 978-5-9221-1514-8. - Tekcr
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IIporpamma auctmruiuas "®dusuka"; 05.03.01 "T'eonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.07 ®usuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 05.03.01 - I'eonorus

ITpoduns noxrorosku: L'eonorus u ocBoeHre MECTOPOXKICHUIA He(TH U rasa

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma 00yueHus: 3a04HOE

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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